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Device for manufacturing cushions filled wit h a medium, series of cush ions 
and cushion manufactured by such a device, and tubular foil. 



The present invention relates to a device for manufacturing cushions filled 
with a medium from synthetic tubular foil. The medium may be a gaseous 
medium, but also another medium such as for instance a liquid or a 
powder. 

5 

International patent application WO94/07678 describes such a device for 
manufacturing small air-filled cushions or bags, for use as protective filling 
material when packaging fragile parts and other objects in cargo boxes or 
the like. The cushions are made by forming a transverse seal across the 

10 tubular foil, introducing air into the foil by inserting a needle through the 
wall of the tubular foil, and subsequently forming another transverse seal 
across the tubular foil where the air was introduced to close off the 
cushion and to seal off the hole made by the needle. Consecutive cushions 
leave the device as either a number of cushions connected to each other, 

15 or they can be separated in order to be used separately. Said known device 

* 

and other alternative known devices amongst others need separate means 
for centering the tubular foil in the device in order to correctly carry out the 
treatments on it, and a relatively large number of parts, such as for 
instance sealing means. Such separate centering devices and parts not 
20 only render the device more expensive, but also more sizeable. 

It is amongst others an object of the present invention to provide a device 
for manufacturing a cushion filled with a medium, with which the tubular 
foil can be positioned in the device and filled with the medium in a simple 
25 manner, which device has a very compact construction, and comprises few 
parts. 
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To that end the present invention provides a device for manufacturing 
cushions filled with a medium from synthetic pre-processed tubular foil, to 
which device flexible pre-processed tubular foil is supplied in a supply 
direction, in which the flexible pre-processed tubular foil is supplied in flat 
5 condition, in which the pre-processes tubular foil has a first and a second 
longitudinal edge opposite each other, said device being provided with 
introduction means for introducing a medium, with cutting means for 
making a cut in the pre-processed tubular foil only and at least near the 
first longitudinal edge of the foil, the introduction means being elongated 

10 and insertable in the pre-processed tubular foil through the cut made by the 
cutting means for abutment of the introduction means against the part of 
the first longitudinal edge that is not yet cut, and with sealing means for 
sealing the pre-processed tubular foil in longitudinal direction and between 
the introduction means and the second longitudinal edge for sealing off the 

15 cut made by the cutting means. As a result the introduction means for the 
medium is also used as means for positioning the pre-processed tubular foil 
in the device. Moreover, merely one introduction means and one sealing 
means are necessary for sealing the cut in longitudinal direction, as a result 
of which the device can be designed compact and economical. 

20 

In a preferred embodiment of a device according to the invention the pre- 
processed tubular foil is provided with spaced apart transverse seals, each 
transverse seal extending from the second longitudinal edge up to a 
distance from the first longitudinal edge. Thus the device does not need to 
25 comprise transverse sealing means for making a transverse seal, and can 
be designed very compact and economical. 

Preferably the introduction means are formed by a tube having at least one 
opening, for instance a slit or holes, for introducing the medium into the 
30 pre-processed tubular foil, which opening preferably faces away from the 
first longitudinal edge. As a result the air is blown in from the first lon- 
gitudinal edge towards the second longitudinal edge. 
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Preferably the tube is positioned for extending in upstream direction, past 
the first longitudinal edge within the tubular foil. When discharging the air 
or gas the first longitudinal edge is pulled against the tube. 

5 Preferably the device according to the invention comprises means for 
pulling the first longitudinal edge taut, so that folds or creases in the 
tubular foil at the .location of the sealing means are prevented and as a 
result leaks in the bags are prevented.' 

10 Pulling taut can take place in a very simple manner when the means for 
pulling the first longitudinal edge taut are adapted for setting the tubular 
foil at an obtuse angle in the area immediately upstream of the sealing 
means. The first longitudinal edge is situated at the outside of the angle, 
and has to traverse a longer track than the second longitudinal edge. The 

15 second longitudinal edge will form creases, which promotes the filling 
process. 

The means for pulling the first longitudinal edge taut may also comprise a 
supply roll or holder shaft for it that is positioned oblique with respect to 
20 the transport direction of the tubular foil and at the location of the sealing 
means, so that the tube of foil is supplied in an already oblique position. 

In an advantageous manner the tube can be a part of the means for pulling 
the first longitudinal edge taut and said tube comprises two portions that 
25 are at an obtuse angle to each other. The tube thus forms a guidance for 
the first longitudinal edge in the "outer curve", in which the tubular foil 
remains positioned against the tube during setting because of the air that 
comes out of the tube opening(s). 

30 The obtuse angle preferably is approximately 175 degrees, and can be 
realised by curving the tube and may then be gradual, though in view of 
ease of manufacturing a buckle shape may be used. 
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The introduction of air into the tubular foil is improved when the tube, in a 
downstream portion of the obtuse angle, is provided with the discharge 
opening(s), so that the introduction of air is improved. 

5 The cutting means can be positioned at the location of the upstream end of 
the sealing means. 

Alternatively the cutting means can be positioned at a distance 
downstream of the upstream end of the sealing means. 

10 

In a further preferred embodiment of a device according to the invention 
the pre-processed tubular foil is provided with repetitive series of a number 
of consecutive and spaced apart transverse seals, in which each transverse 
seal extends from the second longitudinal edge up to a distance from the 

1 5 first longitudinal edge, in which at a distance from a last transverse seal of 
the series a triplet is situated of consecutively and spaced apart from each 
other a transverse seal, a row of perforations, which row extends from the 
first to the second longitudinal edge, and a transverse seal, the distance 
between a transverse seal and the row of perforations of the triplet being 

20 smaller than the distance between the neighbouring transverse seals of the 
number of transverse seals. Thus the device does need not to comprise 
transverse sealing means for making a transverse seal and perforation 
means for making a row of perforations, along which the cushions can be 
separated, and can be designed very compact and economical. 

25 

The present invention further relates to a series of cushions filled with a 
medium manufactured by a device according to the invention from syn- 
thetic pre-processed tubular foil, in which seen in cross-section each 
cushion comprises: a second closed off longitudinal edge, a first cut- 
30 through longitudinal edge formed by two ends situated opposite it, and a 
longitudinal seal situated between the first and the second longitudinal 
edge, the medium being situated between the longitudinal seal and the 
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second longitudinal edge. Such a series has been made in a cheap manner, 
so that the series in itself is also cheaper. 

The present invention further relates to a cushion filled with a medium 
5 manufactured by a device according to invention, in which seen in cross- 
section each cushion comprises: a second closed off longitudinal edge, a 
first cut-through longitudinal edge formed by two ends situated opposite it, 
and a longitudinal seal situated between the first and the second lon- 
gitudinal edge, the medium being situated between the longitudinal seal 
10 and the second longitudinal edge. Such a cushion is cheap, and appears to 
have sufficient quality. 

The present invention further relates to a pre-processed tubular foil 
provided with a first and second longitudinal edge opposite each other and 

1 5 spaced apart transverse seals, in which each transverse seal extends from 
the second longitudinal edge up to a distance from the first longitudinal 
edge. Using such a pre-processed tubular foil makes it possible that a 
device according to the present invention does not need to comprise 
transverse sealing means, and can thus be designed economical and with 

20 few parts. 

The present invention further relates to a pre-processed tubular foil 
provided with a first and a second longitudinal edge opposite each other 
and repetitive series of a number of consecutive and spaced apart 

25 transverse seals, in which each transverse seal extends from the second 
longitudinal edge up to a distance from the first longitudinal edge, in which 
at a distance from a last transverse seal of the series a triplet is situated of 
consecutively and spaced apart from each other a transverse seal, a row of 
perforations, which row extends from the first to the second longitudinal 

30 edge, and a transverse seal, the distance between a transverse seal and 
the row of perforations of the triplet being smaller than the distance 
between the neighbouring transverse seals of the number of transverse 
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seals. Using such a pre-processed tubular foil makes it possible that a 
device according to the present invention does not need to comprise 
transverse sealing means and no means for making a row of perforations, 
and thus can be designed economical and with few parts. 

5 

Further embodiments and advantages of a device for manufacturing 
cushions filled with a medium, a series of cushions and a cushion, and a 
pre-processed tubular foil according to the invention will clearly appear 
from the description given below of some exemplary embodiments of the 
10 invention, which should be considered as illustrations only and not as 
limiting. In the drawings: 

Figure 1 schematically shows a view of a device according to the inven- 
tion; 

15 

Figure 2 schematically shows a view transverse to the view of figure 1 of a 
device according to the invention; 

Figure 3 schematically shows a cross-section of the cushion according to 
20 the present invention; 

Figure 4 shows a perspective view of a series of cushions according to the 
invention; 

25 Figure 5 schematically shows an example of a pre-processed tubular foil to 
be supplied to a device according to the invention; 

Figure 6 schematically shows an example of an alternative pre-processed 
tubular foil to be supplied to a device according to the invention; 

30 

Figure 7 schematically shows an example of a further alternative pre- 
processed tubular foil to be supplied to a device according to the invention; 
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Figures 8A and 8B, respectively, show a view on a preferred embodiment 
of a device according to the invention and schematically show the build-up 
of a part thereof; 

5 Figure 9A and 9B show schematic top views on the device of the figures 
8A and 8B # in which some parts at the location of the sealing station have 
been left out for the sake of clarity. 

* 

Figure 10 shows a view according to arrow X in figure 9A; and 

10 

Figure 11 shows a view according to arrow XI in figure 9B. 

The present invention will be described below on the basis of air as 
medium. However, it will be clear that also cushions or bags can be filled 
15 . with another gaseous medium such as nitrogen, oxygen, helium or the like, 
or with a non-gaseous medium such as a liquid or a powder. 

In figures 1 and 2 an exemplary embodiment of a device for manufacturing 
air-filled cushions according to the invention is schematically shown in side 
20 view and top view, respectively, or vice-versa. The device preferably is 
provided with a carrier 1 for carrying a roll of pre-processed tubular foil 2. 
However, it is also possible that the pre-processed tubular foil 2 is supplied 
by a separate supply device which is not a part of the device according to 
the invention. 

25 

The device is provided with two drive rollers 3, 4 between which the pre- 
processed tubular foil 2 can be passed. The two drive rollers 3, 4 
preferably are springmounted with respect to each other, and press against 
each other to such an extent that they hold the pre-processed tubular foil 
30 2. By rotation of the drive rollers 3, 4 the pre-processed tubular foil 2 is 
pulled from the carrier 1, so that the pre-processed tubular foil 2 is 
transported in a supply direction 5 through the device. To that end the 
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drive rollers 3, 4 are provided at their surfaces with a material of a suf- 
ficiently high friction coefficient in a known manner. It will be clear that the 
invention is not limited to this way of passing the pre-processed tubular foil 
through the device, but that other passage devices can also be used. 

5 

The flexible pre-processed tubular foil 2 is supplied to the device in flat 
condition. The pre-processed tubular foil 2 thus has a first longitudinal 
edge 6 and a second longitudinal edge 7 opposite each other. 

10 The device is further provided with a cutting means 8 for making a cut in 
the pre-processed tubular foil 2 (figure 2) only and at least near the first 
longitudinal edge 6 of the pre-processed tubular foil 2. 

The device is also provided with an introduction means 9 for introducing 
15 air, or another medium, into the pre-processed tubular foil 2. The introduc- 
tion means 9 is elongated. Preferably the introduction means 9 is formed 
by a tube having a slit 10 for introducing the medium into the pre- 
processed tubular foil 2. In a manner known per se, the tube 9 is con- 
nected to a supply of medium, for instance a ventilating fan or the like. 
20 Alternatively a number of medium introduction openings placed adjacent to 

« 

each other can be provided. Instead of a slit, holes or other kinds of 
openings can be used as well. 

The tube 9 can be inserted in the pre-processed foil 2 through the front 
25 side at the beginning of the pre-processed tubular foil, or through the cut 
made by the cutting means 8. In this way does the tube 9 not only ensure 
the introduction of a medium in the pre-processed tubular foil 2, but also 
the positioning of the pre-processed tubular foil 2 in the device. 

30 Although at first sight it seems illogical to take a pre-processed tubular foil 
as starting point which is cut in longitudinal direction in order to form two 
ends at one longitudinal edge, and not to use a centrefold foil which 
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already has such a shape and is cheaper than pre-processed tubular foil, a 
cheaper final product is nonetheless obtained because the introduction 
means 9 is also used as positioning means for the pre-processed tubular 
foil 2 in the device. Furthermore only one sealing means is necessary for 
5 sealing the cut made, in longitudinal direction. As a result the device 
becomes cheaper, and thus the final product. 

Sealing means 11, 12 (figure 1) are present for sealing the pre-processed 
tubular foil 2 in longitudinal direction and between the tube 9 and the 
10 second longitudinal edge 7. For instance the sealing means are formed by a 
circumferential heated teflon band 11, and a pressing means 12 situated 
opposite it. Of course other sealing means for making the longitudinal seal 
can also be used. Making a seal in a synthetic foil generally takes place by 
means of sealing with the help of heat. 

15 

Preferably pre-processed tubular foil 52 is used in which spaced apart 
transverse seals 53a, 53b, .... have already been made. The transverse 
seals extend from the second longitudinal edge 57 up to a distance from 
the first longitudinal edge 56, as shown in figure 5. By using such a pre- 
20 processed foil 52 the device itself does not need to comprise means for 
making transverse seals, so that the device can be designed compact and 
economical. As will be clear the transverse seals bound the cushion filled 
with a medium. 

25 An advantageous alternative pre-processed tubular foil 62 comprises 
repetitive series of a number and spaced apart transverse seals 63a, 63b, 
63c and 63d ... The transverse seals here extend from the second lon- 
gitudinal edge 67 up to a distance from the first longitudinal edge 66. The 
series is completed by a triplet of a transverse seal 68, a transverse row of 

30 perforations 64a, and a transverse seal 69, made after the last transverse 
seal 63d of the number of transverse seals. The transverse seals 68, 69 
also extend here from the second longitudinal edge 67 up to a distance 
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from the first longitudinal edge 66. The row of transverse perforation 64a 
extend up to both longitudinal edges. In this way it is possible in a simple 
manner to manufacture a number of air cushions, in the example given 
five, but any other number can also be used, which air cushions can easily 
5 be separated from a neighbouring series of five cushions, or another 
number, by the row of perforations. Moreover no means for making the 
transverse seals or transverse rows of perforations are necessary. 

Alternatively a pre-processed tubular foil 72 can be used in which spaced 
10 apart pairs of transverse seals 73a, 73b; 73c, 73d... have been made. The 
transverse seals extend here from the second longitudinal edge 77 up to a 
distance from the first longitudinal edge 76. A transverse row 74a, 74b, 
.... of perforations has been made between the transverse seals 73a, 73b, 
.... of each pair, as shown in figure 7. By using such a pre-processed 
15 tubular foil 72 the device itself does not need to comprise means for 
making transverse seals, and no means for making transverse rows of 
perforations, so that the device can be designed compact and economical. 
As will be clear the transverse seals bound the cushion filled with a 
medium, and the transverse rows of perforations can be used for 
20 separating adjacent cushions from each other. 

Alternatively the device according to the invention can further be provided 
with means for making a transverse seal in the pre-processed foil, and/or 
be provided with perforation means for making a transverse row of per- 
25 forations, when another kind of pre-processed foil is taken as starting 
point. 

The device according to the invention works as follow. First the beginning 
of the pre-processed foil is manually fed into the device. A first cut is made 
30 manually, or a cut is made by the cutting means, which cut is used for 
inserting the tube into the pre-processed tubular foil. Subsequently the 
device can operate in a mechanized manner, the medium each time being 
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introduced via the tube, after which the longitudinal seal is made by the 
sealing means in order to enclose the introduced medium. Here the tube 
also ensures a positioning and a guidance of the pre-processed tubular foil. 

5 In figure 3 a cross-section of a cushion according to the present invention 
is schematically shown. The cushion 15 filled with a medium has a second 
closed off longitudinal edge 18, and a first cut-through longitudinal edge 

19 formed by two ends 16, 17 situated opposite it, and a longitudinal seal 

20 situated between the first 19 and the second 18 longitudinal edge. The 
10 medium is situated here between the second longitudinal edge 18 and the 

longitudinal seal 20. 

In figure 4 a series 40 of cushions 41a, 41b ... manufactured by a device 
according to the invention is shown in perspective view. Seen in cross- 

15 section each cushion 41a, 41b, .... has a second closed off longitudinal 
edge 42, and a first cut-through longitudinal edge 43 formed by two ends 
44, 45 situated opposite it, and a longitudinal seal 46 situated between the 
first 43 and the second 42 longitudinal edge. Possibly the portion between 
the longitudinal seal 46 and the first longitudinal edge could be provided 

20 with prints for advertising or other (product) information, respectively. 
Alternatively the sealing means can be adjusted such that the portion 
between the longitudinal seal and the first longitudinal edge is cut from the 
rest of the pre-processed foil during sealing. 

25 Adjacent cushions 41a, 41b, ... of a series 40 of cushions can be 
separated one from the other by one or more transverse seals 48a, 
and/or be separated one from the other by a row of transverse perforations 

^3 g m ■ ■ ■ • 

30 The alternative embodiment 100 of a device for manufacturing air or gas- 
filled cushions is shown in figures 8A and further. The device 100 
comprises a frame 300 onto which a shaft 101/173 has been mounted for 
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support of a roll 102 of tubular foil 200. The tubular foil corresponds to the 
one of figure 6, as can be seen in detail 9D, having transverse seals 162, 
163 and in between them perforation 164. In operation the tubular foil 200 
will be pulled from the roll 102 in the direction 5, in order to turn it into 
5 gas-filled bags 201, 202. 

As can be seen in the figures 9A and 9B the shaft 101 comprises a rod 
173, which at both ends is provided with cones 171, 172. The cone 172 
can be removed in order to place a new roll 102. The rod 173 is bearing 
10 mounted in bearing block 170. The end of the bar shaft 173 extending 
outside the bearing block 170 is covered with a silicon strip, on which a 
stationary element that is not shown engages to slow the bar axis 173 
down, so that the portion of the tubular foil 200 extending between the 
roller 102 and the sealing portion, cannot slacken. 

15 

In figure 8B the location of a prox-sensor 140 and a counting wheel 141 is 
indicated. 

For the filling with air a tube 109 extends along the first longitudinal edge 
20 106 of the tubular foil 200, which tube is buckled, having a portion 152 
extending parallel to the longitudinal seam 161 yet to be made, and a 
portion 151 situated ahead of it, which is at an angle a of 4 to 5° to it. As 
can be seen in the figures 9A and 9B the shaft 173 is perpendicular to the 
tube portion 1 51 . 

25 

The tube portion 151 has a rounded off front edge in order to facilitate 
movement past it of the first longitudinal edge 106. The second portion 
152 has an air discharge opening 110 facing the second longitudinal edge 
107. Air is supplied to the tube 109 via a connection tube 182 and air 
30 pump 183. 



Shortly downstream of the air supply opening 110 a blade 108 is situated. 
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which is stationary, and serves to cut open the first longitudinal edge 106. 
Adjacent to the blade 108, on the other side of the air supply tube 109, 
the engagement by the sealing means that will be discussed below, starts. 

Considered in transverse direction, the sealing station is placed immediately 
adjacent to the air supply tube 109. Sealing takes place with the help of a 
sealing wire 139, clearly to be seen in the figures 8A and 8B, as wel! as 
figure 10, which is suspended in seal unit 138, which with the help of 
compression springs 132 is suspended from attachment block 133, that is 
fixed with the frame 300. At the lower side a contra block 135 is situated, 
which is also fixed with the frame 300. Between sealing wire 139 and the 
tubular foil 200 a teflon tape 111 is situated, which runs about runners 
130, 130a, the latter being biassed to the outside by means of a compres- 
sion spring 134 to keep the teflon tape 1 1 1 tensioned. As can be seen in 
figure 10 a protective hood 190 shields the sealing area towards the 
cushions. 

In a similar way a teflon tape 112 runs about runners 131 and 131a, in 
which runner 131a is biassed to the outside again by means of 
compression spring 134 to keep the teflon tape 112 tensioned. The teflon 
tape 112 runs on the contra block 135 supported by a strip of soft 
material, for instance a foam material 137 to level the pressure. 

The foil material is thus situated between two teflon tapes 111, 112 which 
run along with the tubular foil. As a result unwanted melting to machine 
parts is prevented, and a perfectly closed longitudinal seal 161 is realised 
in a continuous manner. The longitudinal seal 161 is realised in the area 
immediately following the blade 108, so that in fact a sealing at the first 
longitudinal edge 106 is kept intact, in which however the air supply tube 
109 extends through it, substantially in longitudinal direction. 

Immediately downstream of the sealing station drive rollers 103 and 104 
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are positioned underneath and above the tubular foil 200, which drive 
rollers are driven by motor reduction gear unit 118, via coupling 184, 
toothed wheel pair 185, and driving blocks 187, 188, in between which a 
compression spring 186 has been placed. Driving block 188 is fixed with 
5 the frame 300 and driving block 187 is clamped against block 188 for 
letting the wheels 103, 104 exert a clamping force on the foil. The driving 
blocks 187, 188 drive the drive wheels 103, 104. In turn these wheels 
drive the tubular foil 200. In figures 9A and 1 1 it can be seen that the 
drive wheels 103, 104, considered in width direction, only engage a little 
1 0 part of the tubular foil 200, just next to the air supply tube 1 09. 

During transport of the tubular foil 200 and during discharge of the air/gas 
from the opening 110 the first longitudinal edge 106 will be pulled taut 
about the portions 151, 152 of the tube 109. More towards the other 

15 longitudinal edge 107 there will be a material surplus, as a result of which 
pleats 1 65 (see figure 9A) will arise. As a result it is achieved that not only 
the filling of the cushions 201, 202, bounded by transverse seal sets 160 
is accelerated, but also that a taut and perfectly closed longitudinal seal 
161 is realised. As can be seen cushion 201 is still filled, while the Ion- 

20 gitudinal seal 161 for said cushion is still being made. When the seal 161 
is ready, the cushion 201 is filled completely. The cushions 202 are 
horizontally supported by support plane 180. The ventilating fan 150 cools 
off the longitudinal seal 161. 



